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Abstract
Cholangiocarcinomas are an important differential diagnosis of ﬁlling defects at endoscopic retrograde cholangiopan-
creatography. In cases without advanced disease, surgery is a potentially curative treatment and therefore, early diagnosis is
warranted. However, the positive predictive value of cholangiography for malignant strictures is suboptimal. Cholangio-
scopy offers the principal advantage of direct visualization of the bile ducts and targeted biopsies of suspected malignancies,
as well as interventional procedures. Herein the case of a patient with invasive cholangiocarcinoma, which was depicted
and treated with peroral cholangioscopy is reported. This article is part of an expert video encyclopedia.
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Video Related to this Article
Technique
Endoscopic retrograde cholangiopancreatography (ERCP),
Cholangioscopy.
Materials
• Duodenoscope: Frimberger duodenoscope with short-
access port, Karl Storz, Tuttlingen, Germany.
• Cholangioscope: Karl Storz, Tuttlingen, Germany.
• ERCP cannula: Fluoro Tip, Boston Scientiﬁc Corporation,
Natick, MA, USA.
• Dilation catheter: Max force, 4 mm, Boston Scientiﬁc
Corporation, Natick, MA, USA.
• Plastic stent: Flexima Biliary Stent 10 Fr 12 cm; Boston
Scientiﬁc Corporation, Natick, MA, USA.
Background and Endoscopic Procedure
A 72-year-old woman was admitted with deep jaundice
and cholestatic liver function tests. Cross-sectional imaging
revealed dilatation of the intrahepatic ducts with a sharp cut-
off right below the level of the hilum. There was no visible
inﬁltrative process.
At initial ERCP, the common bile duct (CBD) was cannu-
lated and the cannula was advanced to the proximal third of
the CBD. Injection of contrast media at this point exclusively
ﬁlled the distal CBD, a ﬁlling phenomenon strongly indicating
a proximal stenosis. To visualize the proximal parts of the
biliary system, a simple trick was applied: A balloon catheter
was inﬂated right below the stenosis and this time, distal
ﬂow of the contrast medium was prevented by balloon oc-
clusion of the CBD, resulting in pressure ﬁlling of the prox-
imal and intrahepatic biliary system. This procedure is called
‘occlusion cholangiography’. In our case, this technique
revealed a ﬁliformous stenosis with a length of 20 mm
that involved the conﬂuence. The left and right hepatic
duct showed regular ﬁlling. This constellation is called a
Bismuth type II conﬁguration, in contrast to a carcinoma that
involves one (Bismuth type III) or both (Bismuth type IV)
hepatic ducts. Keep in mind that contrast medium proximal
to the stenosis is trapped until drainage of the biliary system
is managed. Therefore, to avoid postprocedural cholangitis,
it is crucial to limit contrast injection to an absolute
minimum.
To further explore the stenosis, cholangioscopy1 with a
‘short-access’ mother–baby cholangioscope (Storz, Tuttlingen,
Germany) was performed. This is a ‘two-operator’ procedure.
The cholangioscope is equipped with a 1.4 mm working
channel and allows for ﬁber optic visualization of the biliary
system with high quality (10 000 pixel). The ‘baby’ cho-
langioscope is introduced into the working channel via an
extra distal port at the shaft of the ‘mother’ duodenoscope.
This additional port allows for a reduced length of the cho-
langioscope, and thereby offers a very high degree of maneu-
verability and ﬂexibility. The distal tip of the ‘baby’ is pushed
inside the oriﬁce of the papilla and then the cholangioscope is
advanced intraductally.
The macroscopic appearance of the stenosis was suggestive
of a cholangiocarcinoma and multiple biopsies were sampled
under direct vision. This tissue acquisition enables histological
conﬁrmation of the macroscopic diagnosis and helps plan-
ning further deﬁnitive management for our patient.
This article is part of an expert video encyclopedia. Click here for the full
Table of Contents.
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Because the lumen was excentric and narrowed down to a
point, ERCP would be nearly impossible. The lumen was
therefore probed with a guide wire under direct cholangio-
scopic visualization. After successfully advancing the wire into
the right hepatic duct, the cholangioscope was withdrawn
while the wire was kept in place. Subsequent accessories can
be advanced easily over the guide wire. Because the biliary
stricture was very tight and did not permit the passage of
any large accessories, a balloon dilaton was performed with
a 4 mm balloon. Stent placement was then performed with
the Flexima stent deployment system (Boston Scientiﬁc
Corporation, Natick, MA). This system combines the guiding
catheter, stent, and pusher tube into a single assembly (with
a preloaded plastic stent attached to the guiding catheter),
and thereby renders plastic stent placement a one-step
procedure.
There are two simple but important pieces of advice during
biliary stent placement: (1) Keep a short distance between the
tip of the endoscope and the ampulla; and (2) assist the
advancement of the stent through a tight stricture by your
elevator, the up–down dial, and right-to-left movements in
combination. These maneuvers allow the maximum mech-
anical advantage to advance the stent through the stricture.
In our case, examination of the biopsies taken from the
stricture showed a cholangiocarcinoma and the tumor is
staged as Bismuth type II (N0M0).
Following decompression of the biliary system, our patient
made a rapid clinical improvement and was scheduled for
surgical resection.
Key Learning Points/Tips and Tricks
• Occlusion cholangiography allows ﬁlling of the biliary
system proximal of a stenosis. However, make sure that
contrast injection is kept at a minimum to avoid pressure-
related pain and postprocedural cholangitis.
• Cholangioscopy is used to obtain tissue samples in patients
with ﬁlling defects suggestive of malignancy on standard
ERCP. Moreover, in selected cases it allows guide wire
cannulation of stenosis under direct visualization.
• During stent insertion through a tight stricture: (1) Keep a
short distance between the tip of the endoscope and the
ampulla; and (2) assist the advancement of the stent
through a tight stricture by your elevator, especially the
up–down dial.
Complications and Risk Factors
The main complications of cholangioscopy are short-term
fever and chills (2–5%). However, the rate of occult bacter-
emia may be as high as 15%2 communicating well. After
placement of a single stent, cholestatic liver function tests
rapidly improved.
Alternatives
It might be argued that selective stenting of both hepatic ducts
could result in better bile drainage than placement of a single
stent. This is especially true in cases with inﬁltration of hepatic
ducts (Bilroth type III/IV). However, in our patient, both ducts
were still open.
Scripted Voiceover
A 72-year-old woman was admitted with deep jaundice and a
computed tomography (CT) was suspicious for a bile duct
stenosis in the hilum with intrahepatic cholestasis. Here we
see the initial ERCP. The common bile duct is cannulated and
the cannula is easily advanced to the proximal third of
the duct.
At this point, further advancement is not possible. In-
jection of contrast media does not contrast the proximal bil-
iary system. This ﬁlling phenomenon is highly suspicious of a
signiﬁcant stenosis. To visualize the proximal parts of the
biliary system, a simple trick is applied: a balloon catheter is
inﬂated right below the stenosis to prevent distal outﬂow of
the contrast medium. Subsequent ﬁlling of the proximal bil-
iary system unmasks a ﬁliformous stenosis of 20 mm length. It
extends into the hilum but does not involve the hepatic ducts
that show regular ﬁlling. This constellation is called a Bismuth
II conﬁguration. Keep in mind that contrast medium proximal
to the stenosis is trapped until drainage of the biliary system is
managed. Therefore, limit contrast injection to an absolute
minimum. In a next step, peroral mother–baby cholangio-
scopy is performed to further explore the stenosis. An ultra-
slim cholangioscope is introduced through the working
channel of the duodenoscope and the distal tip of the cho-
langioscope is pushed inside the oriﬁce of the papilla and then
advanced intraductally.
Here we see the cholangioscopic view. Water is applied
through the working channel of the cholangioscope to
optimize visualization. The mucosa at the stricture site
looks irregular and villous with some neo-vascularization.
This appearance is highly suggestive of a cholangiocarci-
noma. Multiple biopsies are sampled under direct vision
for histological conﬁrmation of the diagnosis. The lumen
is narrowed down to a point; therefore, cannulation of
the proximal duct at ERCP would be nearly impossible.
Here again, direct visualization is really helpful: We can probe
the lumen with a guide wire under direct cholangioscopic
control.
After successful advancement of the wire into the right
hepatic duct, the cholangioscope is withdrawn whereas the
wire is kept in place. In the next steps, the wire allows easy
advancement of other accessories through the stenosis. Stent
placement is performed with the Flexima stent deployment
system. This system combines the guiding catheter, stent, and
pusher tube into a single assembly and thereby renders plastic
stent placement a one-step procedure. The white catheter is the
guiding catheter. This is pushed forward and here you already
see the preloaded 10 Fr plastic stent with the distal ﬂap.
Fluoroscopic control shows the advancement of the guiding
catheter and the stent through the stenosis. This is crucial
for successful stent placement: always keep a short distance
between the tip of the endoscope and the ampulla. And assist
advancement of the stent by your elevator, the up-down dial,
and right-to-left movements in combination. Both maneuvers
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allow the maximum mechanical advantage to advance the
stent through a tight stricture. The stent with a length of 15 cm
is advanced to the optimal position in the right hepatic duct
and then deployed. Afterward, the guiding catheter and wire
are removed.
The distal ﬂap rests just outside of the ampullary oriﬁce.
Successful drainage of bile through the stent can be observed.
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